Abstract: An education program on amyotrophic lateral sclerosis communication support was conducted for students on medical, nursing, rehabilitation, and clinical psychiatry courses. We investigated how the participants' knowledge was maintained over time. A pre-/post-test was undertaken to evaluate knowledge acquisition through the program. The primary version consisted of 10 questions developed from 26 items extracted in a textbook (by Imura) and was applied to 23 students attending the same two sessions 6 months apart. The average pre-test score was 6.2 +/-2.1; the post-test score was 7.3 +/-1.6 (p = 0.023). However, no difference was evident in the pre-test and post-test scores between the two sessions. The test appeared able to detect knowledge acquisition following a single session; however, it was difficult for the participants to retain the knowledge acquired from a single session over a period of 6 months. We planned to offer a half-day course on communication support for ALS patients. We considered it feasible given the advent of two important, related resources: (1) a trial focused on how to use a communication board using Japanese letter methods conducted in the School of Nursing at Mie University in 2016 [10]; and (2) a guidebook to facilitate the introduction of AAC for patients with neuromuscular disorders (Imura's Guidebook for AAC), which appeared in August 2017 [11] .
INTRODUCTION
Patients with advanced amyotrophic lateral sclerosis (ALS) have difficulty in communicating-a critical human need [1] . It is well known that "people can think you are mentally deficient and treat you accordingly, if the voice is slurred," as noted by the late Stephen Hawking [2] . Many clinical professionals and patient families have attempted to obtain communication signals from patients severely disabled with ALS-even when they are on a mechanical ventilator with a tracheostomy [2, 3] . The signals typically become indistinct, especially in the disease's later stages. But regardless of a signal's subtlety, if it is detectable, it can be used with an augmentative and alternative communication (AAC) device [4, 5] .
A conceptual scheme of AAC in Japan appears in Figure 1 . AAC is a general inclusive concept, covering non-information technology (IT) methods and IT products; it includes personal computers, portable voice output communication aids, and Japanese scanning communication aids (JSCA)-listed in order from non-specific to specifically dedicated products.
Many health-care professionals find such communication supports difficult and time consuming to learn and implement [3, 6, 7] . There is a need to share knowledge and skills to enable communication with severely disabled ALS patients. However, health-care professionals often lack the time to acquire such knowledge and become familiar with new skills. Undergraduates in health-related disciplines are also likely to have full programs; they may, though, be more able to find time to develop the necessary communication skills than graduates. If young people with a fresh approach to communication skills and knowledge enter a clinical field, they could influence and enlighten their junior colleagues and seniors. We were unable to find any reports about the effects of educational sessions on students with respect to AAC for severely disabled patients-except in dealing with aphasia or dysarthria [8, 9] .
We planned to offer a half-day course on communication support for ALS patients. We considered it feasible given the advent of two important, related resources: (1) a trial focused on how to use a communication board using Japanese letter methods conducted in the School of Nursing at Mie University in 2016 [10]; and (2) a guidebook to facilitate the introduction of AAC for patients with neuromuscular disorders (Imura's Guidebook for AAC), which appeared in August 2017 [11] .
Education within a short time frame:
We designed a half-day course for undergraduate students about the methods and skills required for communicating with severely disabled ALS patients. The course consisted of lectures, group discussions, and practice with three methods: a cross-shaped (flick-type) communication board of Japanese letters; kuchimoji (in Japanese), which comprised an oral shape and eye-blink method without a board; and JSCA, such as Let's Chat (Panasonic Inc.), which was an electronic blinking communication board with voice guidance. JSCA users can choose letters indicated by the one input device (switch), which can be usually controlled of sense even though only slight physical movements left. The effectiveness and long-term outcomes of the course were planned to allow evaluation using different measures: the number of letters obtained within 5 minutes [10] ; the visual analog scale stress ratio [10]; and scores from pre-/ post-tests. The sessions covered the same content and were administered to the same students 6 months apart (Figure 2 ).
OBJECTIVES
An education program on ALS communication support was planned for students in multiple health-care disciplines. We aimed to investigate how the knowledge and skills acquired by the students in the short sessions would be maintained over time. The present report focuses on aspects of knowledge.
The first step was to develop a pre-/post-test and use it to evaluate participants' knowledge.
METHODS

Development of pre-/post-test
After discussion among the authors, Imura's Guidebook for AAC was chosen as the textbook for the sessions [11] . All topics were extracted from the guidebook summary. All references to legislation were made with respect to the latest developments in fiscal 2017. First, the authors extracted statements, which were then circulated via e-mail and checked and corrected by the team members. In all, 26 topics were extracted from the summary (Appendix 1). The questionnaire items for the pre-/posttests were constructed from the 26 statements. A primary version consisting of 10 questions (Appendix 2) was made in March 2018.
Application of pre-/post-test
The first session of the lectures and practical sessions were held at Mie University at the end of March, 2018 following approval by the Research Ethics Committee of the Faculty of Medicine, Mie University (No. 3245, March 19, 2019). Six students participated in the first session as paid volunteers through public invitation. The same content and session procedures were used at the other universities (following review board approval and according to the lecturers' and facilitators' schedules), organized by the authors. The pre-test and post-test (together lasting 10 minutes) were applied at each session. The pre-test and post-test participants were 23 students, who undertook the same sessions twice (6 months apart). There were 19 female and six male students, aged 20-23 years (20.7 +/-0.97; mean +/-SD); there were 13 in nursing, five in clinical psychiatry, three in rehabilitation (PT/OT), and two in medical courses (Table 1) .
Scoring was done in two ways: (1) scoring when both were answered correctly (perfect 10); and (2) scoring when one was answered correctly (perfect 20). The free software R, version 3.5.0 (The R Foundation, 2018), was used for statistical processing.
RESULTS
The post-test result with the first session was higher than the pre-test result at the same session with both ways of scoring: p = 0.023 with the perfect 10; p = 0.008 with the perfect 20; t test). However, there was no difference between the pre-test result with the second session and the post-test result at the first session or at the last post-test session (Table 2 ). 
DISCUSSION
The pre-/post-test results constituted one of the outcomes used for evaluating the education trial. We were unable to find similar tools for evaluating student achievement that were relevant to our study-except for ones related to other types of communication difficulty [8, 9] . Thus, for our purposes, we aimed to construct a pre-/posttest. It was difficult to formulate questions that included specific content: information from government institutions in the form of a public support system to help patients having difficulty in communicating is not uniform in Japan. For example, in this regard, each municipality has its own budget, which is often revised over time [11] . We focused on general concepts that have hitherto been widely agreed upon by most clinicians. However, such conceptual statements may have been difficult for our participants to understand.
Many health-care professionals in Japan are unfamiliar with supporting ALS patients' communication and consider it somewhat challenging [3] . Some health-care professionals would prefer to avoid such communication [3]-even though communication ability is critical for patients and their families [1, 6, 7, [12] [13] [14] . When communication ability is lost, families face significant difficulties in decision making and maintaining social roles [1] . Ideally, every ALS patient should be able to make a social contribution, as Hawking did: even if a patient has not suffered mental deterioration, people around the person may regard the situation differently [2] .
We operated a half-day course for undergraduate students to present methods and skills related to communicating with ALS patients and their families. The training was short-just a few hours-and the information may have been difficult to understand. Therefore, it is understandable that many participants were unable to retain the knowledge gained beyond a period of 6 months. We decided on that duration partially owing to time restrictions among instructors and facilitators owing to the 6-month vacation periods of universities in Japan. The short half-day course involving multiple tasks meant that participants were able to deal with only superficial content. That may have had no difference on the pre-/post-test scores with both the perfect 10 and perfect 20 approaches between the two sessions, which were held 6 months apart. To retain knowledge over such a period is difficult. In a similar way, it was difficult for elementary school students to remember what they had learned in a first-aid program held 4 months earlier [15] . Further, inter-professional education would appear to be suitable for students from a wide range of health-related backgrounds, i.e., not only physicians but also nurses and other professionals [16, 17] .
CONCLUSION
We devised and conducted a pre-/post-test for an education program about communication support for ALS patients based on Imura's Guidebook for AAC [11] . We believe that additional validation of our assessments and modifications to our approach should be made, such as with larger participant numbers in the education sessions. 
4
Quality of Life QOL T It is necessary to offer support that takes into account both the patient's and the family's QOL. 2 T IT equipment consist of two types: one uses dedicated products; the other uses general-purpose computers that are customized.
12
T A feature-rich computer should never be used; instead, equipment should be selected that is suitable for the needs and living environment.
13
PC Communication T Currently, some applications on a computer, tablet, or smartphone are available that suport patient communication.
14 IT T When patients use IT equipment, they need to repeat unusual synchronization procedures to achieve effective time resolution rather than depending on an insufficient range of movement for spatial or surface resolution.
Statement (institution)
T/F 15 T Support is available both to obtain AAC and to request human resources in learning how to use AAC and promote patient communication.
16
T As public support system for patients with difficulty communicating, government institutions are not uniform in Japan, and procedures may be revised or amended. 17 16 17 T Regional situations and the latest information about government institutions (as public support system for patients with difficulty communicating) need to be confirmed each year.
18
T Japan has the legislation of the Act on Comprehensive Support for Persons with Disabilities; it covers support for devices and products.
19 CA F As a support for devices and products, the specific communication aid covers only JSCA, as defined byT It is beneficial for people learning to use communication aid devices and products to cooperate with the IT support center for the disabled.
Statement (institution)
T/F 23 T Every introduction of AAC needs to be supported by specified health-care professionals or designated people and also by a multidisciplinary care team, whose members may be arranged flexibly depending on the stage of disease.
24
T Introducing AAC has to be considered both for the patient's physical condition and needs and also for improving the total environment of daily living. 
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